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(54) yCTPOflCTBO fl/lA BblflPABJIEHWfl 
OECAflHOtf KO/lOHHbl 
(57) M3o6peTeHMe otmocmtch k hc^tahom m 
ra3oaoM npoM-CTM w npeAH33HaMeH0 ah« bw- 
npaaneHMfl o6c3ahom ko/johhw (OK). Ue/ib - 
noBbnuemie. HaAewMoc™ pa6oTw ycrp-aa 3a 
cneT npeAOTBpameHMR ero 33K/iMHMB3HMfl e 
CKBaxuHe npw OAHOBpeMeMHow skohomhw 
3HepropecypcoB aa cmct o6ecneMeHM» eo3- 
moxhocth yMeMbiueHM« KpyTniuero momcht3. 
fl/iR 3Toro Kopnyc (K) 1 ycTp-ea MMeeT KOHwte- 
CKMe npRMyK) m o6paTHbie HanpaB/iatouitie, a 
Ha ero HapyxHOti riOBepxHocm BwnonHeMbi 
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KO/ibueBOfl na3 2 m paAwanbHbie na3w 10. Uo- 
c/ieAHwe MMeK)T a nonepeHHOM ceneHMM K 1 
paBHOMepHO M3MeHAK)iuyK)Cfl rny6uHy pa- 
Awa/ibHoro nepeMeiueHnq po/imxob (P) 5 u 6. 
KOTopwe paaMemeHw a na3ax 10 c bo3mojkho- 
CTbio paAwa/ibHoro nepeMemenwsi. B xo/ibue- 
bom na3y 2 noc/ieAooaTe/ibHo c 

B03MO)KHOCTblO BpameHMfl OTHOCMTe/lbHO RpO" 

AO/ibNow ocm K 1 ycTaHoo/ieHW KO/ibua 3, 4 m 8 
c naaaMM 9 Ha o6pameHHbix Apyr * APyry no- 



BepxHocmx, rAe pacnonoxenbi BwcTynw. Jinn- 
Ma naaoo xo/ieu 3.4m8b nonepesHOM nnocico- 
ctm K 1 paona Be/i mm w He paAna/ibHoro 
nepeMeu4eHH« P5m6. MexAy ko/h,u3mm 3. 4 

M 8 C B03M0)KH0CTbK) BpdUjeHMR BOKpyr CBOew 

ocm pa3MemeH btopom p*»a P 5 m 6. B cnywae 
cmjitma OK Ha k3kom-to ee ynacrxe no BceMy 
nepuMeipy Bbinpaa/ieHne OK 6yAeT ocymecT- 
B/iATbCfl HenocpeACTaeHHO sceMM MeiupbMfl P 
5 m 6. 4 un. 



W3o6peTeHMe othocmtch k hc^trhom m 
ra30B0w npoMuuj/ieHH0CTM,.a wMeHHO k ycT- 
POHCTB3M aa« BwnpaBneHMH o6c3ahom XO/IOH- 

HU. 

UenbK) M3o6peTe»ina nB/iaeTCfl noBbiwe- 

HUG H3AOKH0CTM pa60TU yCTpOMCTB3 33 cneT 

npeAOTapauiemiw ero 33x/iMHMaaHMH a cxBa- 
>kmhg npw OAHOBpeMeHHovi 3KOHOMMH 3Hepro- 
pecypcoo 3a cneT o6ecneMeHun yMeHbiueHnq 
KpyTAiucro MOMem-a. 

Ha <J>wr. 1 cxeMaTMMHO M3o6paH<eHo npeA- 
naraeMoe ycTpowcTBo; Ha 4>nr. 2 - pa3pe3 A-A 
na <J>Mr. 1; Ha <J>mi\ 3 - paapes B-B Ha <t>nr. 1; 
H3 <J)nr. 4 - fpaeKToptiM nepeMemenwM occm 
BpaiAenwfl 00/imkob. ncpexaTUBaiomwxca no 

XMRTOM M HeCMflTOWCTeHtcaM 06C3AH0M KO/IOH- 
Hbl. 

YCTpOMCTBO COCTOMTM3 UM/lMHAPMMeCXOrO 

MMeioiAero KOHMMecxyx) np«Myio m o6paTHyio 
HanpaB/inioiMyio xopnyca 1, na HapywHOw no- 

BepXHOCTM KOTOpOrO BUnO/lHeH KO/lbUeBOM 

haa 2. rAe nocneAosaTe/ibHO p33Memenu iim- 
/lMHApMMecKne KO/ibua, Bepxnee 3 m HMxnee 

4, MOKAy KOTOPUMM yCTaHOB/lCHU C B03MO)K- 

HocTbio BpameHwa Boxpyr CBOeW OCM BepXHMM 

pHA PO/1MKOB 5 M HMJKHMM p«A pO/lMXOB 6, CH36- 
JKeHHUX P33MemeHHUMM B DepXHeM M HM>KlieM 
M3CTHX H3 MX TOPUOBWX nOBepXHOCTflX BUCTy- 

nsMM 7. Me)KAy BepXHMM w hmjkhmm p«A3mm 
po/imkoo ycTanoBneHo cpeAHee hm/imhapmho- 
CKoe Konbuo 8. Bepxnee 3. cpeAHee 8 m hmxc- 
nee 4 uMAMHAPMMecxMe xo/tbija ounonHenw c 
na33MM 9 Ha o6pautenHux Apyr k APyry noaep- 
xHocTsix, rAe pacnonoxenu aucTynu 7 ponM- 
xoa. Po/jmkm 5 m 6 ycTaHOBneHbi b naay 2 m 
paAwanbHux n33ax 10 Kopnyca. flaau 10 xop- 
nyca MMewT b nonepeMHOM ceMeHww Kopnyca 
paanoMepHo M3MeHsiK)iMyioc« rny6MHy ot bu- 
CTynoa 11k anaAMHaM 12 Ana paAMa/ibHoro 
nepeMeiueHMji po/ihkob. Konbua 3, 4 m 8 ycTa- 

HOOneHbl C B03MOX<HOCTbK> BpaiUeHMfl OTHOCMr 

TenbHo npoAO/ibHovi ocm Kopnyca. a ahmh3 
naaoa 9 xoneu b nonepeMHOrt nnocxocTn xop- 
nyca paBHa p3AM3AbH0My nepeMemeHMK) po- 
/imkob. B xopnyce Buno/iHen oceeow xsnan 13. 



YcTpowcTBo pa6oT3eT cneAyK>mMM o6pa- 

30M. 

YCTPOMCTBO H3 KO/lOHHe 6ypM/tbHUX Tpy6 

cnycxa»OT o cxBaxcMHy m npM AOCTMxeHwn mm 
5 aepxHew rpaHMuu CM«Toro ysacTxa o6c3ahoA 
KonoHHbi cnycx npexp3m3K)T. 3aTeM onenb 
MeAneHHo BpamaiOT xonoHHy 6ypM/tbHbix 
Tpy6. Ecmi ko/iohh3 Tpy6 cbo6oaho apaiuaeT- 
cn 3to yxa3biaaeT Ha to. mto p«aw po/imkob 
10 aepxHMA 5 m hidkhmm 6 (<J>Mr. 1-4) eme ne 

B3aMMOAeMCTByK)T CO CMBTbIM yM3CTKOM 06- 
C3AH0M KOHOHHbl. He3H3MMTe/1bHO yBe/lMMMB 

rny6MHy cnycxa yctpomctb3, Bnoab apaiuaiOT 
xo/ioHHy 6yp.M/ibHux Tpy6. fla/ibMeMiUMM cnycx 
15 ycTpoticTBa npexpatasiOT b tom cnyMae, eoiw 

npM BpaiAeHMM K0/10HHU Tpy6 B03HMKaeT co- 

npoTMB/ieHMe ee BpaiuennK). mto cenAeTe/ibCT- 
ByeT 06 ynope poamkob ycTpoMCTaa b cmwtw^ 
ynacTox o6c3ahom kohohhu. rioc/ie 3Toro co- 

20 3AaiOT UMpxy/lflUMIO npOMUBOMHOft XMAKOCTM 

a CKB3)KMHe. KOTopaa npoxoAMT Mepe3 ocesoM 
K3Ha/i 13 xopnyca 1 m noc/ie buxoab M3 Hero 
OMbieaeT po/imkm m cnoco6cTByeT mx oxna)KAe- 
HMK). flpM apau4eHMM KOAOHHU 6ypM/1bHUX 
25 Tpy6 apaiuaeTcn xopnyc 1 ycTpoMCTB3. npw 

3T0M PO/1MK, HdXOA»tUMMC51 80 BnaAMHe 12 pa* 

Awa/ibHoro naaa 10 xopnyca (<>Mr. 4), oxasuBa- 

eTCfl npM)K3TUM OAHOBpeMeHHO X CM59T0A 

CTenxe o6c3ahom koaohhu m Any pdAMa/ibHoro 
30 na3a xopnyca. B pe3y/ibTaTe nero npoucxoAMT 
nepexaTUBanue po/iwxa no ynoMsiHyTUM no- 
BepxHocTAM o6cdAHOM xo/iohhu m xopnyca yc- 
TpowcTaa. B to *e apeM« po/imk. 
pacno/io^xeHHUM c npoTuaono/ioKHou ciopo- 
35 hu xopnyca 1. ynMpaeTca e HecMRTyio CTeHxy 
o6caAHOM xo/iOHHbi m nepex3TUBaeTc« oaho- 
apeMeHHO no stoA noBepxHOCTM m Any paAM* 
anbHoro na3a xopnyca. npM 3tom 
Hanpa8/ieHMe nepexaTUBaHun poumxobm apa- 
40 tueHwe. cba33hhux c hmmm Bepxnero. cpeAHe- 
ro m HwxHero uw/iMHAPMMecxMX xoneu 3, 8 m 4. 
coanaAaeTc nanpaa/ieHMeM apaiueHMn xopny- 
ca 1 ycTpowcTBa. B npouecce nepexaTueaHMsi 
PonMxoa no Any paAManbHoro na3a 10 ohm M3 
45 anaAMHu 12 nepeMemaxHcn na BepuiMny 11, 
5JO conpoBOXAaeicw npviHyAMTenbHbiM au- 
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.AOMttenneM po/iuxoB 113 Kopnyca noA acwct- 
BneM 0O3HwicaK)mero 6oKoeoro (Bbinpaa/iflK)- 
mero) ycunnq. flpM BWABuweHHn ponwKoa mx . 
BbiCTynw 7 nepeMeiuawTcn no n333M 9. koto- 
pwe npeAycMOTpenu b Ko/ibuax 3. 4 m 8. ripn 5 
3tom TpaeKTOpun nepeMetneHna ocm apame- 
hm« ()onviK3. nepeK3TbiBaK)merocfl no HecMn- 

TOM CTeHKe 06C3AH0M KO/IOHHbl. 6yAGT MMeTb • 
8MA OKpyXHOCTM. nOK333HH0ft H3 <j>MI\ 4 

cnnouiHOM /imhmcm. uenip kotopom coanaflaeT 10 
c ueHTpoM o6c3ahom ko/iohhw. Ocb ace Bpa- 
iueMM« ponwKa, nepeKaTwasioinerocfl no cma- 
tom CTeHKe KonoHHbf m Bbinpaanajoinero ce. 
6yAeT nepeMemaTbCfl no napa6o/iMMecKOM 
TpaeKTOpMii, KOTopa« noKa33Ha Ha tom we 4>m- 15 
rype nyHKTMpHOw /imhmcm. 3to npoMexoAMT 
M3-3a Toro, mto ycM/iwe. neoOxoAMMoe Ann aw- 
npaBneHMn CMJuoro ysacTxa o6caAHOM ko/ioh- 
hu acerAa MeHbtue ycM/iMH. iteo6xoAWMoro 
Ann nep8MMH0M Ae4>opM3UMM tom xe ko/iohhu. 20 
Po/imk, nepeKaTbiaaioiuMMcn no hccmwtom 
CTeHKe o6c3ahom Ko/iOHHw. nepeMemaflCb M3 
anaAMHbt 12 Ha aeptUMHy 1 1 Ana paAMa/ibHoro 
na3a. OTOABMraeT Kopnyc 1 ycTpoMCTBa ot ne- . 

CMRTOM CTeHKM B CTOpOHy CMflTOM. BblABMXe- 25 

HMe po/iMKOB M3 Kopnyca npeKpaiuaeTcn 
noc/ie AOCTMxeHMA mmm BeputMH 1 1 Ana paAM- 
anbHoro naaa. MaKCMMa/ibHoe paccTOAHwe. Ha 
KOTOpoe nepeMeuiaeTCA po/imk. Bunpaa/i«io- 
iamm CMnTyib CTenxy o6c3ahom KonoHHbi. 6y- 30 
AeT p3BHo cyMMe pbcctoahmm. na KOTopue 
BWABMraioTcn M3 Kopnyca ynoMPHyTbiM m npo- 
TMBO/ie>KatuMM eMy po/imkm. B c/iynae cm»tmb 
o6c3ahom ko/iohhw Ha k3kom~to ee ynscTKe no 
BceMy nepMMeTpy BbinpasneHMe ko/iohhw 6y- 35 
AeT ocymecTB/iATbC* nenocpeACTBeHHo ace- 

MM MGTbipbMfl pO/1MK3MM. TdKMM o6p330M. B 

npouecce oahoto o6opoT3 Kopnyca 1 yCTpon- 
CTB3 BbinpaB/ifleTcn ynacTOK o6c3ahom ko/ioh- 
hm, paBHWM no A^MHe cyMMapHOM BbicoTe 40 
eepxHero m HM*Hero p»aob po/imkob. Ann bw- 
npaBneHMn HMKenewaiuMx cmhtwx ynacTKOB 
o6c3ahom KO/10HHU ycTpoMCTBo AonycxaioT M 
noBTopntoT onMCdHHbie onepauMM. 

45 

n p M m e p. flonycTMM o6caAHan KO/lOHHa 
AM3MeTpoM 299 MM (MdpKa CT3/1M K. T0/IU|MH3 

CTeHKM 12 mm) cmat3 Ha rny6MHe 3000 m. Jtyw 
Tpy6 T3KOM npoMHocTM Hapyamoe Aae/ieHMe, 
npM kotopom Hdnpp^eHMe b Tene Tpy6u aoctm- 50 
raeT npewena TeKynecTM, paaHo 130 k[c/cm* 
3to3H3mmt. mto Ann cm»tm» o6c3ahwx koaohh 

yK333HH0M npOMMOCTM A0CT3T0MH0 HapyXHOe 

Aaa/ieHMe nop»AKa 130 kFc/cm 2 . ftn* Bbinpaa- 

ZieHMB T3KMX KO/IOHH Tpe6yeTCfl T3KXC Aaa/ie- 55 

HMe (mjim 6oKoaoe BbinpaB/inioiuee ycwnne) b 
npeAe/iax 130 Krc na KaxAUM KaaApaTHWM 
caHTMMeTp KOHT3KT3 pa6oMero 3/ieMenTa (b 
A3HH0M c/iysae do/imkob ycTponcTBa co cm«- 

TOM CTeHKOM 06C3AH0M KO/IOHHbl. 



ycrpowcTBO cnycK3CTC9 H3 rny6M!iy 3000 
m na 6ypM/ibHOM KonoHne AMaMeTpoM 140 mm 
(M3PK3 CT3/1M K. TO/llMMHa CTeHKM 10 mm). npM- 
BeAeHHWM aec 1 nor. m t3kom ko/tohhw paaen 
Pnp = 38.8 kFc/m. npeAen TeKywecTM o w = 
5000 Krc/CM 2 . 

Bee BceM 6ypM/ibH0M ko/iohhw 6yAeT 

P = 38.8 -3000- 116400 Krc. 

llpM K03<|)({>MUMeHTe 33n3C3 npOHHOCTM 

K=1.3 

^Aon. jp =3846 kTc/cm 2 

Ghp = /aI+3r5ac ; (1) 
p 

O h ~ ^ ; 

«->ce«i.rpy6w 

. Seen rpyGw = 40.7CM 2 ; 

°» =1 Wr =2860 Krc/CM 2 . 

MOMeHT COnpOTMB/ieHMP KpyMeHMK) 

n - D 3 



W =■ 



16 



(1-« 4 ): 



TAe Dud" COOTBCTCTeeHHO HapyXHbIM M 
BHyTpeHHMM AMdMeTpbt 6ypM/ibNOM KO/IOHHbl* 

m; 

w = 3 lll W (J _ 0864) = 
= 0.000244 m 3 = 244 cm 3 . 
3 r 2 ac ="?i P -al : 



r K3C — y fFnp -Uh2 



V 3 

OTKyAa AonycTMMbiM momcht, c kotopum 
moxho CKpyHMaaTb 6ypM/ibHy»o Ko/iOHHy Ann 
npMBeAeHM» ee bo Bpamenne. 6yAeT 

M=W /13^i = 244 /3846 ^-2860^ 

=36ii20Kr 3 . C M-36iiKr. M . 3 
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Toraa yen/me. BOSHwxaKmiee ot 3Toro mo- 

M6HT3, COCT3BMT 

2 

rjxe D\ - HapyxHwCi AwaMeTp Kopnyca ycTpofl- 
CTBa (M3roTaB/]neaeTC5i ms YBT awsmctpom 
178 mm), m. 

ripw eucoTe OAHoro po/iMKa 100 mm, AMa- 
MeTpe 40 mm h BUABuxeHMn Ka)t(Aoro pomuca 
M3 Kopnyca ycTportdBa Ha 5 mm nnomaAb koh- 
TaiCTa Skom, poamkob CO cmwtom ctghkom o5- 
caAHort ko/iohhu 6yAeT n3MeH«TbCH ot 1 ao 
145 cm 2 . 

BoKoaoe Bbinpaennioiuee ycunwe, co3Aa- 
saeMoe ycTpoflcTBOM. paano 

o - 0 

OKOH 

3to ycM/ine no Mepe BbtABWHceHwa ponw- 

KOB M3 K3H3BK14 KOpnyCa VCTDOMCT83 6VACT 

M3MeH5iTbcn ot 40573 ao 280 Krc/cM 2 .wTO 
3H3MMTenbHo npeBOCxoAMTycwnne. Heo6xoAM- 
Moe Ann BbtnpaBneHua paccMaTpn8aeMort 

CMflTOM 06C3AHOM KO/lOHHbt. 




\ (pup.2 



OopMy/ia M3o6peTeHMfl 
YcTpowcTBO Ann BwnpaB/ieHMn o6c3Amom 
KonoHHw. BK/iKJMawinee Kopnyc c kohmmcckm- 

MM RpflMOM M 06paTMOM HanpaB/lfllOlAMMM II 

5 KO/ibueBbiM na30M Ha HspywHoii noaepxHo- 
ctm, noc/ieAOBaTenbHo ycT3H0B/ieHHbie b 
KO/ibueBOM na3y xopnyca Konbua c nsaaMM Ha 
b33mmho o6pameHHbix noBepxHocmx. ycTa- 
HOBneHHwe na Kopnyce Me*Ay KonbqaMM c 

10 B03MOXHOCTbK> BpaiUeHHW pOAMKM c Bbicryna- 
mm b sepxHefl m HM)KHePi mbcthx, pscno/iowen- 
humm e naaax KO/ieq, OT/iHiatoiueecn 
TeM, hto, c ue/ib»o noabiujeHMn h3agxhoctm 
pa6oTbi ycTpovtCTaa 3a CMeT npeAOTBpameHw* 

15 ero aamiMHuaaHMA b cKB3>KHHe npw OAHOBpe- 
MeHHOM 3K0H0MMM aHepropecypcoB 33 cseT 
06ecneMeHMfl yMeHbujeHup xpymmero momch* 
Ta. na HapyacHoft noBepxHoc™ Kopnyc3 bu- 
no/iHeHbi paAuanbHbie na3bi, MMetoujtie b 

20 nonepeMHOM ceMeHww Kopnyca paBHOMepno 
H3MeHflK)iuyiocn rny6MHy ai« paAHa/ibMoro 
nepeMeu^eHMn ponnK08, npwneM po/imkw pa3- 
MeiueHbi a paAua/ibHbix na3ax Kopnyca c 
B03MO)KHOCTbio paA^anbHoro nepeMeme- 

25 hm«, Konbua ycTaHOB/ienw c B03M0*H0CTbto 

B pa me HHP OTHOCHTe/lbHO npOAO/lbHOft OCM 

Kopnyca, a a^mhs na30B Koneu a nonepeMHoa 
n/iocKocTM Kopnyca paBHS Be/iMMUHe paA"a/ib- 
Horo nepeMemeHHft po/imkob. 

30 
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[1st page] 

(54) DEVICE FOR STRAIGHTENING 
CASING 

(57) The invention relates to the oil and 
gas industry, and is designed for 
straightening casing. The aim is to 
improve the reliability of operation of the 
device by preventing it from jamming 
downhole while at the same time saving 
energy resources by making it possible to 
reduce the torque. For this purpose, body 
1 of the device has tapered forward and 
reverse guides, and [abstract continued 
on p. 2] 



[see Russian original for figure] 
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Fig. 1 
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[Abstract, 2nd page, 1st column] 



[Abstract, 2nd page, 2nd column] 



annular slot 2 and radial slots 10 are made 
on its outer surface. The radial slots have, 
in the transverse cross section of body 1, a 
uniformly varying depth for radial 
displacement of rollers 5 and 6, which are 
disposed in slots 10 so that they are 
capable of radial displacement. In annular 
slot 2, rings 3, 4, and 8 are mounted in 
series so that they can rotate about the 
longitudinal axis of body 1, said rings 
having slots 9 on facing surfaces, 



where lugs are disposed. The length of 
the slots for rings 3, 4, and 8 in the 
transverse plane of body 1 is equal to 
the radial displacement of rollers 5 and 
6. A second row of rollers 5 and 6 is 
disposed between rings 3, 4, and 8 so 
that they can rotate about their own 
axes. If the casing is collapsed in any 
section along the entire perimeter, the 
casing will be straightened directly by 
all four rollers 5 and 6. 4 drawings. 
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The invention relates to the oil and gas industry, and specifically to devices for 
straightening casing. The aim of the invention is to improve the reliability of operation of 
the device by preventing it from jamming downhole, while at the same time saving energy 
resources by making it possible to reduce the torque. 

The aim of the invention is to improve the reliability of operation of the device by 
preventing it from jamming downhole, while at the same time saving energy resources by 
making it possible to reduce the torque. 

Fig. 1 schematically depicts the proposed device; Fig. 2 shows the A — A section in 
Fig. 1; Fig. 3 shows the B — B section in Fig. 1; Fig. 4 shows the trajectory of motion of the 
axes of rotation for the rollers rolling over collapsed and uncollapsed walls of the casing. 

The device consists of cylindrical body 1 with tapered forward and reverse guide, on 
the outer surface of which slot 2 is made, where cylindrical rings, upper 3 and lower 4, are 
disposed in series, between which an upper row of rollers 5 and a lower row of rollers 6 are 
mounted so that they can rotate about their own axes, and said rollers are provided with lugs 
7 disposed in the upper and lower portions, on their end faces. The middle cylindrical ring 8 
is mounted between the upper and lower rows of rollers. The upper 3, middle 8, and lower 4 
cylindrical rings are made with slots 9 on facing surfaces, where lugs 7 of the rollers are 
disposed. Rollers 5 and 6 are mounted in slot 2 and radial slots 10 of the body. Slots 10 of the 
body have, in the transverse cross section of the body, a uniformly varying depth from 
depressions 11 to ridges 12 for radial displacement of the rollers. Rings 3, 4, and 8 are 
mounted so that they can rotate relative to the longitudinal axis of the body, and the length of 
slots 9 of rings in the transverse plane of the body is equal to the radial displacement of the 
rollers. Axial channel 13 is made in the body. 
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The device operates as follows. 

The device is lowered downhole on a drillstring, and it stops when it reaches the 
upper boundary of the collapsed section of casing. Then the drillstring is rotated very slowly. 
If the drillstring rotates freely, this indicates that the rows of upper 5 and lower 6 rollers 
(Figs. 1-4) are not yet engaging the collapsed section of casing. After the depth to which the 
device is lowered is slightly increased, the drillstring is again rotated. Further lowering of the 
device stops when resistance to rotation of the drillstring is encountered, which suggests that 
the rollers of the device are set in the collapsed section of casing. After this, circulation of 
washing fluid is created in the well, the fluid passes through axial channel 13 of body 1 and 
after it emerges from the channel, it washes over the rollers and helps cool them. As the 
drillstring rotates, body 1 of the device is rotated, where the roller found in depression 12 of 
radial slot 10 of the body (Fig. 4) is squeezed simultaneously against the collapsed wall of the 
casing and the bottom of the radial slot in the body. As a result, the roller rolls over the 
aforementioned surfaces of the casing and the body of the device. At the same time, the roller 
disposed on the opposite side of body 1 is set on the uncollapsed wall of the casing and 
simultaneously rolls over this surface and the bottom of the radial slot in the body. Here the 
direction of rolling of the rollers and the rotation of the upper, middle, and lower cylindrical 
rings 3, 8, and 4 connected thereto coincides with the direction of rotation of body 1 of the 
device. During rolling of the rollers along the bottom of radial slot 10, they move from 
depression 12 to high point 1 1, which is accompanied by forced 
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advance of the rollers from the body under the action of the lateral (straightening) stresses 
arising. As the rollers advance, their lugs 7 move along slots 9 which are provided in rings 3, 
4, and 8. Here the trajectory of motion of the axis of rotation for the rollers rolling along the 
uncollapsed wall of the casing will have the shape of a circle, shown in Fig. 4 by a solid line, 
the center of which coincides with the center of the casing. The axis of rotation of the roller 
rolling along the collapsed wall of the string and straightening it will move along a parabolic 
trajectory, which is shown in the same figure by a dashed line. This occurs because the stress 
required to straighten the collapsed section of casing is always less than the stress needed for 
initial deformation of the same string. The roller rolling along the uncollapsed wall of the 
casing, by moving from depression 12 to high point 1 1 of the bottom of the radial slot, draws 
body 1 of the device from the uncollapsed wall toward the collapsed wall. The advance of the 
rollers from the body is stopped after they reach high point 1 1 of the bottom of the radial slot. 
The maximum distance over which the rollers move while straightening the collapsed wall of 
the casing will be equal to the sum of the distances to which the aforementioned and the 
opposing rollers advance from the body. When the casing is collapsed in any section along 
the entire perimeter, the casing will be straightened directly by all four rollers. Thus during a 
single revolution of body 1 of the device, a section of casing is straightened that has a length 
equal to the total height of the upper and lower rows of rollers. In order to straighten lower 
collapsed sections of casing, the device is lowered and the operations described are repeated. 

Example. Let us assume that a casing of diameter 299 mm (K grade steel, wall 
thickness 12 mm) has collapsed at a depth of 3000 m. For pipes of this strength, the external 
pressure at which the stress within the body of the pipe reaches the yield stress is equal to 130 
kgf/cm 2 . This means that an external pressure on the order of 130 kgf7cm 2 is sufficient for 
collapse of casing of the indicated strength. A pressure (or lateral straightening stress) within 
the range of 130 kgf per square centimeter of contact for the working member (in this case, 
between the rollers of the device and the collapsed casing wall) is also required to straighten 
such strings. 
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The device is lowered to a depth of 3,000 m on a drillstring of diameter 140 mm (grade K 
steel, wall thickness 10 mm). The relative weight per running meter for such a string is equal to P re \ 
= 38.8 kgf/m, the yield stress is a y = 5000 kgf/cm 2 . 

The weight of the entire drillstring will be 

P = 38.8-3000= 116,400 kgf. 

For a safety factor K = 1 .3 

5000 
K 1.3 

<*lim = V°n + 3r ter> » 
P 

a n = ^ ; 

pipe crass section 
Spipe cross section = 40.7 cm 2 ; 

116400 



a ^ ms9 . tfe = = = 3846kgf / cm 2 



(1) 



° n = ' 40.7 
The torsional moment of inertia is 



= 2860 kgf/ cm 2 . 



vx=^.(i-<> 

D 0.14 

where D and d are respectively the outer and inner diameters of the drillstring, m; 

... 314 0.14 3 /: nn ^\ 

W=—— (1-0.86*)= 



From (1) 



16 

= 0.000244 m 3 = 244 cm 3 . 



O 2 2 2 



T,8n ""V 3 • 
"'WJ 3 

Hence the permissible torque that can be applied to the drillstring to make it rotate will be 



3840-2860 



= 361 120 kgfcm = 361 1 kgf-m. 
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Then the stress arising from this torque is 

_ M 3611 ylAC70 , , 
Q=— = — — = 40573kgf . 
D, 0.089 

2 

where D\ is the outer diameter of the body of the device (manufactured from drill collar of 

diameter 178 mm), m. 

For a height of one roller equal to 100 mm, diameter 40 mm, and advance of each 
roller from the body of the device by 5 mm, the contact area S con between the rollers and the 
collapsed casing wall will vary from 1 cm 2 to 14S cm 2 . 

The lateral straightening stress created by the device is equal to 

Q 

QstragHenirg ~~ q 

Hon 

This stress, as the rollers advance from the groove in the body of the device, will vary 
from 40573 to 280 kgtfcm 2 , which significantly exceeds the stress required to straighten the 
collapsed casing under consideration. 



Page 7 



1663180 



1663180 
8 



Claim j j 

A device for straightening a casing, including a body with tapered forward and 
reverse guides and an annular slot on the outer surface, rings with slots on facing surfaces 
that are mounted in series in the annular slot of the body, rollers with lugs in the upper and 
lower parts that are disposed in slots of the rings, said rollers being mounted on the body 
between the rings so that they can rotate, distinguished by the fact that, with the aim of 
improving the reliability of operation of the device by preventing it from jamming in the well 
while at the same time saving energy resources by reducing the torque, radial slots are made 
on the outer surface of the body that have, in the transverse cross section of the body, a 
uniformly varying depth for radial displacement of the rollers, where the rollers are disposed 
in the radial slots of the body so that they are capable of radial displacement, the rings are 
mounted so that they can rotate relative to the longitudinal axis of the body, and the length of 
the slots in the rings in the transverse plane of the body is equal to the radial displacement of 
the rollers. 



[figures under columns 7 and 8] 

[see Russian original for figure] 

A— A 

[see Russian original for figure] 

Fig. 2 

B—B 



Fig. 3 
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